We examined the associations between work stress (job strain, effort-reward imbalance), perceived job insecurity, workplace social capital, satisfaction with leadership and working hours in relation to the likelihood of encountering patient aggression (overall exposure, assaults on ward property, mental abuse, physical assaults). We conducted a cross-sectional survey for nurses (N = 923) in 84 psychiatric units. Both work stress indicators were associated higher odds for different types of patient aggression. Poorer satisfaction with leadership was associated with higher odds for overall exposure to patient aggression. These findings were robust to adjustment for several nurse and work characteristics, and unit size.
Introduction
Patient aggression is common in psychiatric settings (Edward et al. 2016) . Traditionally, patient aggression has been explained by patient characteristics such as having a severe mental disorder, a history of aggressive behavior or substance abuse (Dack et al. 2013) . At the same time, a number of other factors may also contribute to patient aggression (Cutcliffe and Riahi 2013) . Some factors are related to staff, such as young age Flannery et al. 2011) , low qualification and little work experience (Flannery et al. 2011) . Nurses' gender Edward et al. 2016) , and whether the work is full-time (Lepping et al. 2013) or in shifts ) have been found to be related to experiencing aggression.
Problems in psychosocial work environments may contribute to the occurrence of patient aggression (Shields and Wilkins 2009; Magnavita 2014) . These include, for example, a lack of social support, interpersonal conflict, poor relationships with superiors, job insecurity, low participation in decision making, a lack of control over one's work, work overload and long working hours (Cox et al. 2009 ). Studies outside psychiatric settings have already linked poor social support at the workplace (Shields and Wilkins 2009) , as well as problems with interpersonal relationships , teamwork ) and superiors (Shields and Wilkins 2009) , with increased aggression. Work stress, as indicated e.g., by a low level of job control in combination with high level of job demands (Karasek and Theorell 1990) , has also been associated with patient aggression (Magnavita 2013 (Magnavita , 2014 .
Although several studies have reported associations between problems in the psychosocial work environment of healthcare staff and patient aggression Shields and Wilkins 2009; Magnavita 2013 Magnavita , 2014 , research focusing on the topic in psychiatric settings is scarce. Earlier findings show that poor organizational justice (Pekurinen et al. 2017a ) and poor collaboration between 1 3 nurses (Bowers et al. 2009; Pekurinen et al. 2017a ) may be linked with patient aggression. However, there is a lack of knowledge on how multiple factors in the psychosocial work environment are associated with patient aggression in psychiatric settings. The topic is important because of the individual (Needham et al. 2005) and economic burdens (Rubio-Valera et al. 2015 ) associated with patient aggression. Therefore, in this study, we examine the associations between work stress, perceived job insecurity, workplace social capital, satisfaction with leadership and working hours in relation to the likelihood of patient aggression. To our knowledge, this is the first study where the two leading stress models, the job strain model (Karasek and Theorell 1990) and the effort-reward imbalance (ERI) model (Siegrist 1996) , have been empirically tested in relation to occurrence of patient aggression in psychiatric settings.
Methods

Procedure and Participants
Participants were selected from the psychiatric units in the Finnish Public Sector (FPS) Study (see Virtanen et al. 2011; Pekurinen et al. 2017b ). Since 2000, employers' records have been used every fourth year to identify the employees who are eligible for questionnaire surveys. For this study, we used cross-sectional survey data from the years 2011-2012. The questionnaire was sent to all eligible nurses (N = 1033) qualified as a practical or registered nurse who were working on one of the study units. First, questionnaires were sent by email, and three reminder emails were sent within 1 week of each other. Second, a paper version of the questionnaire was sent to the workplace of those who did not answer the emailed questionnaires. A total of 923 nurses responded to the survey (89% response rate). The Ethical Committee of the Helsinki and Uusimaa Hospital District assessed the study (60/13/03/00/2011).
Setting
This study was conducted in all 84 psychiatric units situated in five hospital districts providing different types of specialized psychiatric care in Finland. In Finland, specialized healthcare is mostly public, and provided by 21 hospital districts (Ministry of Social Affairs and Health 2018). In 2015, 169,631 patients were treated in psychiatric services. Most patients are diagnosed with mood disorders (35%, ICD-10: F30-39), followed by schizophrenia (14%, ICD-10: F20-29: schizophrenia, schizotypal and delusional disorders) (National Institute of Health and Welfare 2017). The nursepatient ratio in Finland was among the highest in the OECD countries, with more than 14 nurses per 1000 population (year 2013, The Organisation for Economic Co-operation and Development 2015) . In mental healthcare, the rate of nurses was 56.95 per 100,000 population in 2014 (World Health Organization 2014).
Measures
Occurrence of Patient Aggression
Occurrence of patient aggression was surveyed retrospectively. Nurses were asked to identify any of aggressive incidences in their job during last 12 months (1 = yes, 0 = no; assaults on ward property [throwing or breaking objects], mental abuse [verbal threats], physical violence [hits or kicks], or armed threats [with firearm or edged weapon]) (Virtanen et al. 2011) . To reflect the occurrence of physical assaults, we combined two aggression types, armed threats and physical assaults (Virtanen et al. 2011; Pekurinen et al. 2017b) . We also created an indicator of overall exposure to patient aggression by combining the different types of aggression (assaults on ward property, mental abuse and physical assaults), where those who reported encountering any of the different types of aggression were coded as having experiences of patient aggression (Pekurinen et al. 2017b ).
Psychosocial Work Characteristics
Effort-reward imbalance (ERI) was assessed in the same manner as in our earlier studies (Kivimäki et al. 2007 ): four survey questions adapted from the standard 10-item ERI scale developed by Siegrist (1996) . For details of the four survey questions of our measure and the standard 10-item ERI scale, please see a study published by Juvani et al. (2014) (Appendix A, http://www.sjweh .fi/data_repos itory .php). The four items assess effort at work (1 item) and rewards (3 items; salary, esteem, promotion prospects) on a five-point scale (1 = very little-5 = very much). ERI was calculated in the standard way; as ratio of the effort and reward scales divided into tertiles (high, intermediate and low effort-reward imbalance) ). The reward scale has demonstrated acceptable internal consistency (α = 0.64, Juvani et al. 2014) . The four-item proxy scale has a relatively high correlation (R = 0.6) with the 10-item ERI scale (Juvani et al. 2014) .
Job strain was assessed with 12 items derived from the Job Content Questionnaire (JCQ, Karasek and Theorell 1990 ; for details see; Laine et al. 2009 ). Job strain is defined as a combination of two components: high job demands and low job control. Job demands refers to quantitative workload, and job control refers to the degree to which an employee can decide on the amount, tempo and method of his/her work (task decision authority) and opportunities for variable work in which the employee can use his/her competencies and learn new things (skills discretion) (Karasek and Theorell 1990) . Job demand (3 items, derived from the original JCQs' psychological demand scale) and job control (9 items, derived from the original JCQs' decision latitude scale) were measured with a five-point scale (1 = disagree-5 = agree). Details on the original JCQ items and our measure are reported elsewhere (Magnusson Hanson et al. 2018; Supplementary Table 2) . We calculated job demand and job control using the mean response scores of individual questions. Job strain was defined as having a job with high demands (a mean score above study specific median) and low control (a mean score below the study specific median); no job strain was defined to be all other combinations of job demand and job control (Nyberg et al. 2014) . The scale has demonstrated good internal consistency (job demands α = 0.87, job control α = 0.80, Karhula et al. 2013 ) and has demonstrated high correlation with the original version of the measure (Fransson et al. 2012) .
Participation in decision making was measured with one item. The respondents were asked to rate the possibility of their participation in the planning of changes in their job with three possible scores: (1) changes are often unexpected, without the possibility to influence them, i.e., "low control", (2) I have the possibility to influence changes to some extent, i.e., "intermediate control" and (3) I can influence the changes to a great extent, i.e.,-"high control" (Kivimäki et al. 2000) .
Perceived job insecurity (Kivimäki et al. 2000) was measured with four items asking whether the respondent's job includes insecurity threats such as (1) being given notice, (2) being laid off, (3) being made redundant, and (4) being transferred to another job (1 very little-5 very much). The mean score of the items was divided into tertiles (high, intermediate and low job insecurity). The scale has previously demonstrated acceptable internal consistency (α = 0.78, Heponiemi et al. 2010) .
Workplace social capital was assessed with an 8-item measure specifically designed for the purpose (Kouvonen et al. 2006) . Social capital refers to social cohesion, trust, reciprocity, and cooperation in the workplace (Putnam 2000) . The items included, e.g., "We have a 'we are together' attitude," "People feel understood and accepted by each other," "People in the work unit cooperate in order to help develop and apply new ideas," and "Our supervisor treats us with kindness and consideration" (five-point scale 1-5). We divided the mean response scores of the individual questions into tertiles (high, moderate and low social capital). This measure has demonstrated strong internal consistency (α = 0.88, Oksanen et al. 2013) .
Satisfaction with leadership was assessed with three relevant items derived from the Job Diagnostic survey (Hackman and Oldham 1975) . The respondents were asked to rate their satisfaction with various aspects of leadership: (1) the amount of support and guidance received from the supervisor, (2) the degree of respect and fair treatment received from the boss and (3) the overall quality of supervision received at work (1 very unsatisfied-7 very satisfied). The mean score of the items was divided into tertiles (good, average and poor satisfaction with leadership) ). These items have demonstrated excellent internal consistency (α = 0.93, Virtanen et al. 2009 ).
Average working time was asked about to indicate hours on a daily basis. Mean working hours per day were calculated using a dichotomous variable: less than 9 h or more than 9 h. Full-time employees in Finnish hospitals generally work 114.75 h/3 weeks (7.65 h/days). The daily working time is not allowed to exceed 10 h, with the exception of night shifts in psychiatric care (maximum of 11 h) (Municipal Collective Agreement 2010). However, we used 9 h as a cut-off point because, in Finnish hospitals, nurses usually work for approximately 8 h per shift, and appropriate shortening of working time is realized on specific days during the 3-week working period. Therefore, regularly working more than 9 h straight was considered to be overtime work.
Work unit size was indicated by the number of survey respondents in the unit.
Characteristics of Nurses and Their Work
The following demographic information was collected: age, sex, occupation (practical nurse, registered nurse/specialized nurse, ward/head nurse), nature of work (full-time, parttime), regular form of working hours (day work, shift work without nights, shift work with nights, night work, other irregular work) and duration of employment (number of years working at the current position). The nurses' negative affectivity, i.e., the tendency to answer questionnaires negatively, was assessed with the six-item Anxiety-Trait Scale, a short version of the 20-item State-Trait Anxiety Inventory (Spielberger et al. 1983 ). The respondents were asked to indicate how statements ("I feel calm," "I am relaxed," "I feel satisfied," "I feel tense," "I feel upset" and "I am worried") describe them in general (1 = not at all-4 = very much so). The mean score of the items was divided into tertiles (high, intermediate and low anxiety) (Saltychev et al. 2012 ). This was dichotomized as high anxiety vs. low and intermediate anxiety. This scale has demonstrated excellent internal consistency (α = 0.84, Nabi et al. 2013 ).
Statistical Analysis
We analyzed the relationship between the covariates (nurse and work characteristics, and unit size) and patient aggression (overall exposure, assaults on ward property, mental abuse and physical assaults) with logistic regression analysis at the individual level. Because the participants were nested within 84 units, we used generalized linear mixed modeling (GLMM) to study the associations between psychosocial work characteristics and different types of patient aggression. This method takes into account the non-independence of observations within work units. We also counted the variance components (random effects) of patient aggression to estimate the unit-level variance in the prevalence. We report the random effects for the unit-level for empty models, models including covariates only and models including psychosocial work characteristics with covariates. The variance components differed significantly from zero (p < 0.001), which supports the use of GLMM estimation. The statistical significance of interactions between psychosocial work characteristics and nurses' age, sex, nature of work, professional status, duration of employment and form of working hours (shift work vs. regular day work) were tested by including the corresponding interaction terms in the models. We found significant interactions between participation in decision making and nurses' age and professional status, and effort-reward imbalance and form of regular working hours (both p = 0.03) on patient aggression. Therefore, we also conducted a multilevel analysis examining the relationships between participation in decision making and patient aggression separately for different professional groups (practical nurses, and registered nurses together with head nurses). Relationships between effort-reward imbalance and patient aggression for shift workers and day workers were also analyzed separately.
To check for multicollinearity, we calculated the correlations between the covariates and psychosocial work characteristics. We allowed variables with r s < 0.5 in the same models. To ensure full adjustment, the adjustment was made for all nurse and work characteristics and unit size. The results are presented as odd ratios (ORs) and their 95% confidence intervals (CIs), with p values. SPSS 24 program package was used for analysis.
Results
Descriptive Statistics
Demographic information, trait anxiety and experiences of patient aggression of the participants are presented in Table 1 . Table 2 presents the results of the analysis of associations between covariates (nurse and work characteristics and unit size) with the different types of patient aggression. Nurses' age, sex, form of regular working hours and duration of employment were related to patient aggression. Table 3 shows the results from a multilevel analysis examining the relationships between psychosocial work characteristics and patient aggression. Some psychosocial work characteristics were significantly related to the different types of patient aggression after controlling for nurse and work characteristics and work unit size. The work stress indicator, job strain, was associated with higher odds for assaults on ward property (OR 1.65, p = 0.02). Furthermore, its separate component, high job demands, was related to higher odds for assaults on ward property and mental abuse (OR 1.99, p = 0.001, OR 1.75, p = 0.006, respectively). We also found significant associations between poor and average satisfaction with leadership, and higher odds for overall exposure to patient aggression (OR 1.83, p = 0.04, OR 1.93, p = 0.02, respectively) ( Table 3) .
Covariates Associated with Patient Aggression
Psychosocial Work Characteristics Associated with Different Types of Patient Aggression
We also conducted an analysis examining the relationships between participation in decision making and different types of patient aggression separately for different professional groups (practical nurses [n = 289] and registered and head nurses [n = 634]). We did not find any significant associations regarding participation in decision making and patient aggression in these different professional groups (data not shown). Relationships between effort-reward imbalance and different types of patient aggression for shift workers and day workers were also analyzed separately (shift workers n = 626, day workers n = 296). The analysis showed that among shift workers, a high effort-reward imbalance was associated with higher odds for assaults on ward property (OR 2.04, 95% CI 1.13-3.66, p = 0.02), whereas no significant associations were found among dayworkers (data not shown). Table 4 shows the random effects (variance components) of the different types of patient aggression for the work unit level for empty models, the models including covariates and models including psychosocial work characteristics (for models including all participants). In each of the models, the variance components differed significantly from zero (p < 0.001). The work unit variance of physical assaults Table 4 Shows the random effects (variance components) of patient aggression for the work unit level for empty models, the models including covariates (nurse and work characteristics, and decreased by 8% after including the covariates in the models, while work unit variances of other types of patient aggression decreased by 32-40%. When the psychosocial work characteristics were included in the models with the covariates, the work unit variance of patient aggression did not decrease notably (Table 4) .
Discussion
In this cross-sectional multilevel study, nurses' work stress and satisfaction with leadership were associated with occurrence of patient aggression. Work stress as indicated by job strain and high job demands was associated with higher odds for occurrence of patient aggression for all nurses, while high effort-reward imbalance at work was associated with patient aggression for shift workers only. Both poor and average satisfaction with leadership were associated with higher odds for occurrence of patient aggression compared to the association between high satisfaction with leadership. Studies conducted outside of the psychiatric setting on the association between job strain and workplace aggression have been published (Magnavita 2013 (Magnavita , 2014 Park et al. 2015) , and our results are consistent with the findings from those studies. The findings of our study as well as those of previous investigations may be explained by the effect of the high level of job strain on nurses' cognition (Elfering et al. 2011; Vuori et al. 2014) . Task stressors (e.g., time pressure and frequent interruptions) foster cognitive failure in nurses, especially in attention regulation, but also action exertion (Elfering et al. 2011) . Consequently, these difficulties might lead to, e.g., nurses neglecting early signs of aggression in patients or nurses being distracted at work-This is supported by the results of a qualitative study where psychiatric nurses described that patient aggression might be increased as a result of distractions in patient care caused by work pressure (Ward 2013) . However, previous research suggests that the relationship between patient aggression and job strain might be cyclical; employees experiencing job strain are at a high risk of experiencing patient aggression, and on the other hand, the victims of aggression are at risk of job strain (Magnavita 2014) . To find out if this is the case in psychiatric settings as well, more studies are needed.
Our study indicates that, among shift workers, work stress, in terms of a high effort-reward imbalance at work, is associated with higher odds for assaults on ward property by patients in psychiatric care. Although previous studies show that a high effort-reward imbalance among healthcare staff is linked with care quality indicators Paquet et al. 2013) , this is the first study, according to our knowledge, where an association between high effortreward imbalance and increased patient aggression has been found. Several possible explanations exist for our results.
The model of effort-reward imbalance claims that failed reciprocity, in terms of high efforts spent and low rewards received in turn, is likely to elicit recurrent negative emotions (Siegrist 1996) . This failed reciprocity may result in poor commitment to aggression prevention practices through lowered work motivation, thus explaining the higher odds for patient aggression. On the other hand, another possible mechanism linking these factors might be risky behavior among nurses; the association between high effort-reward imbalance and risky behavior, in terms of, e.g., errors and deliberate driving violations, has already been observed among bus drivers (Useche et al. 2017) . These factors may be linked when it comes to nurses as well-risky behavior among nurses might be related to, e.g., aggression prevention practices or interaction with patients, thus contributing to the increased occurrence of patient aggression. More studies are needed to determine if this is indeed the case.
The association between effort-reward imbalance and patient aggression was significant only among shift workers. We have no clear explanation for this. However, we already know that effort-reward imbalance is associated with rotating shift work (Lin et al. 2015) . Furthermore, we may assume that the nature of work is different among these two groups; those who are working in shifts might be mainly working in different types of inpatient units as staff nurses, whereas those who are working regular day shifts are either working in outpatient care, or are head nurses. In inpatient units, patients' illnesses are often in the acute phase, and aggression is more common than in outpatient units. Consequently, if nurses' adherence to aggression prevention practices is lowered by means of a high effort-reward imbalance, or their interaction with patients is negatively affected by a high effort-reward imbalance, it can more easily be seen in the occurrence of patient aggression in inpatient units, rather than in, for example, outpatient units. However, this idea should be further investigated through studies conducted in these different types of settings separately.
Our study indicates that poor and average satisfaction with leadership is associated with higher odds for nurses' experiences of patient aggression. Our results are consistent with previous investigations Shields and Willkins 2009) . Several possible explanations exist for our results and the results of previous studies. One possible mechanism linking leadership factors and patient aggression is that problems in leadership have been associated with problems in teamwork (Almost et al. 2010) , which have been associated, in turn, with patient aggression . Moreover, another possible mechanism linking these factors is the negative impact of poor leadership on nurses' behavior, not only towards colleagues (Priesemuth et al. 2013 ), but possibly patients as well. Problems in staff-patient interaction, possibly caused by poor leadership, may be associated with increased patient assaults (Papadopoulos et al. 2012) . Encountering patient aggression is also an important source of stress and may be seen as failure of the management to effectively address the issue.
It should be taken into consideration that our data was collected over 5 years ago. Since 2012, some practice and policy changes have occurred that could affect the results if we were to conduct an identical study today. For example, from 2012 to 2015, industrial safety authorities conducted a monitoring project in the municipal sector related to occupational safety and health, which had an emphasis on social and healthcare providers and educational institutions. In the project, special attention was given to safety management, and the commitment of the management personnel to promoting safety was emphasized (Ministry of Social Affairs and Health 2014). Furthermore, the Finnish National Working Life Development Strategy to 2020 states, for example, the following focus areas, constructed based on assessment of Finnish working life in 2012: increasing the opportunity of personnel to influence their own work, management of excessive workloads and risks, making it more likely for employees to perceive work as rewarding and meaningful, and enhancing supervisor and colleague support for work tasks (Ministry of Employment and the Economy 2012).
The findings should be considered in the context of its limitations and strengths. We relied on nurses recalling patient aggression from the previous 12 months, which may have resulted in a recall bias (i.e., the underestimation or overestimation of the experiences of aggression due to recalling difficulties). This is especially the case because of the relatively long recall time used in our study. This may have distorted the measures of association, concerning their magnitude and/or direction, between the psychosocial work characteristics and aggression (Althubaiti 2016 ). We are not aware of any validation studies regarding our recall time for aggression, although evidence for shorter periods of time exist (Gerolamo 2008) . Furthermore, underestimation of the exposure to aggression in particular is likely, regardless of whether indirect data collection (such as organizational incident reports) or direct data collection (such as self-reports) is used (Iennaco et al. 2013) .
Unfortunately, we did not have any information on important risk factors for patient aggression, such as certain patient characteristics (see e.g., Dack et al. 2013) or unit size. However, in our analysis we included all available nurse characteristics that have previously been linked with increased exposure to patient aggression as covariates. To try to overcome the limitation regarding the lack of knowledge of unit sizes, we included it in the analysis as a by proxy measure.
Furthermore, although self-report measures have several limitations (see, e.g., Fowler 2009 ), all of our psychosocial work characteristics measures have been used previously with Finnish personnel (see, e.g., Virtanen et al. 2009; Karhula et al. 2013; Heponiemi et al. 2010; Oksanen et al. 2013) . However, some of our measures were adapted from the original versions of the scales, indicating that our measures may have unknown psychometric properties. For example, we did not have data available collected with the standard 10-item ERI scale. A previous study found a moderate correlation between our scale and the original ERI scale (Juvani et al. 2014) . It is possible, that the operationalization of the effort dimension of the effort-reward imbalance model with one item is not sufficient, and therefore the construct validity of our measure, together with the internal validity of our study, is weakened. The reward scale used in our study has demonstrated only acceptable internal consistency (α = 0.64; Juvani et al. 2014) , which may also indicate that not all the respondents understood the questions in the same way. Regarding our measure of satisfaction with leadership (three items derived from the items of Job Diagnostic Survey), although we know that it has demonstrated high internal consistency ), we have no information on the successfulness of this operationalization in terms of, e.g., validity. Further, we used a single-item measure to investigate nurses' participation in decision making. Therefore, the respondents were left with ambiguity to interpret the meaning of the item. Because of the single-item nature, there was no possibility to compute internal consistency statistics to find out whether the respondents had understood the question similarly, and therefore, we have no information on the internal consistency reliability of the measure. Furthermore, single item scales do not cover a broad range of the construct under investigation, like multiple item scales do, which raises questions on the construct validity of this measure as well (Hoeppner et al. 2011) .
In our study, we reached an excellent response rate (89%). The explanation for this may be three-fold; first, the organizations are highly committed to the FPS study, because organizations are given reports on their results and development after each survey. Therefore, organizations are able to use the survey results to develop employees' wellbeing and thus benefit from participation. Second, we used reminders to increase response rates to the emailed survey (McPeake et al. 2014 ). Third, we sent paper questionnaires to those who did not answer the emailed questionnaires. The combination of emailed and mailed survey methods have been found to increase response rates in previous research as well (Kroth et al. 2009 ). On the other hand, we did not conduct non-response analysis of the characteristics of respondents and non-respondents, and therefore, we have no information of the possible non-response bias in our study. In a previous study conducted in similar settings in Finland, the respondents included slightly fewer women and registered nurses compared to our study (Korhonen et al. 2010 ). This 1 3 may indicate that these groups were over-represented in our sample. However, the average age is quite similar to those previously reported regarding psychiatric settings (Koivunen et al. 2015) . It is also possible that those who have experienced the most serious problems in psychosocial work environments, or experienced aggression most often, were not motivated to participate in the study.
In our study, we used cross-sectional data and we evaluated psychosocial work characteristics based on nurses' current experiences, while patient aggression was assessed retrospectively. This indicates that we cannot draw conclusions about the causality between our study variables. This highlights the importance of assessing the impact of the psychosocial work environment on patient aggression in psychiatric settings by means of longitudinal research.
In conclusion, our results provide important insights into psychosocial work characteristics as correlates to patient aggression in psychiatric settings. Longitudinal research is needed to verify our findings regarding the association between job strain, effort-reward imbalance and satisfaction with leadership and patient aggression in psychiatric settings. Research conducted separately in the different types of psychiatric settings (e.g., inpatient and outpatient units, child/adolescent and adult psychiatric care) is called for to clarify which settings are most vulnerable to the increasing occurrence of patient aggression induced by problems in the psychosocial work environment. Furthermore, the mechanisms underlying the associations of problems in the psychosocial work environment and patient aggression remain unknown, which needs to be addressed in future research.
